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1. An optical element comprising: a substrate having or not 

having a channel nor optical waveguide; and a material which 
has a refractive index higher than that of said substrate and 

/ 

is filled in said/channel for optical waveguide or is disposed 
on said substratfe; wherein 

the refraltive index in a part of said material varies 
substantially N ^^:iodically or is substantially continuously 
monotone increasing or decreasing in the direction of light 
propagation . 



2. An optical element according to Claim 1, the refractive 
index in a part of said material varies substantially 
periodically or is substantially continuously monotone 
increasing or decreasing in the direction substantially 
perpendicular to said direction of light propagation. 

3. An optical element comprising: a substrate having or not 
having a channel for optical waveguide; and a material which 
has a refractive index higher than that of said substrate and 
is filled in said channel for optical waveguide or is disposed 
on said substrate; wherein 

the refractive index in a part of said material varies 
substantially periodically or is substantially continuously 
monotone increasing or decreasing in a direction subsJt^nJ:_ialjLy 
perpendicular to the direction of light propagation. 



An optical element comprising: a substrate having or not 
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having a channel for optical waveguide; and a resin which has 
a refractive index higher than that of said substrate and is 
filled injsaid channel for optical waveguide or is disposed on 
said substrate; wherein 

the i refractive index in a part of said resin varies in 
the direc^^bp of light propagation and/or in a direction 
substantially perpendicular to said direction of light 

propagation . _ 

5 . An optical element according to Claim 4 , said part of resin 

the refractive index of which varies is formed using the 
photo-hardening or thermo-hardening property of said resin. 



6. An optical element comprising: a substrate having or not 
having a channel for optical waveguide; and a material which 
has a refractive Undex higher than that of said substrate and 
is filled in said channel for optical waveguide or is disposed 
on said substrate ;\ wherein 

said optical ^element further comprises temperature 
controlling elementsvdi sposed on said material and for partially 
changing the temperature of said material in the direction of 
light propagation and/or in a direction substantially 
perpendicular to sa^Jt^rection of light propagation. 

7. An optical element comprising: a substrate having or not 
having a channel for optical waveguide; and a material which 
has a refractive index higher than that of said substrate and 
is filled in said channellfor optical waveguide or is disposed 
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on said substraate ; wherein 

said optical element further comprises electrodes 
disposed on said material and for partially changing the electric 
field in said material in the direction of light propagation 
and/or in a direction substantially perpendicular to said 
direction of light propagation. 

8. An optical element comprising: a substrate having or not 

having a channel for optical waveguide; and a material which 

has a refractive index higher than that of said substrate and 

is filled in said channel for optical waveguide or is disposed 

on said substrate*; wherein 

i 

said opticalj^element further comprises a part where said 

material protrudes Wo the direction of said substrate and/or 

a part where said sbbstrate protrudes to the direction of said 

material, in the direction of light propagation and/or in a 

I 

direction substantially perpendicular to said direction of light 
propagation . 

9. An optical element according to Claim 8, wherein said 
protruding parts are provided substantially periodically. 

10. An optical element according to any one of Claims 1, 2, 
3, 6, 7 , 8, and 9., wherein said material is composed of glass 
material or resin. 



"In a ynethod of fabrication of optical element, wherein 
photo-hardening resin is formed in a substrate , and wherein light 
is irradiate qnto said photo-hardening resin , thereby hardening 
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said photo-hardening resin, a method of fabrication of optical 
element wlerein the amount of said light irradiated onto the 

\ 

surface on said photo-hardening resin is varied. 

12. A method of fabrication of optical element according to 
Claim 11, wherein the amount of said light irradiation is varied 
substantially periodically or is substantially continuously 
monotone increasing or decreasing, in a predetermined direction 
oh the surface^ of said photo-hardening resin. 

13. A method' of fabrication of optical element according to 
Claim 11 or 12, wherein the intensity of said light irradiation 
onto said photo-kardening resin is varied, whereby the amount 
of said light irradiation onto the surface of said 

\ 

photo-hardening resin is varied. 

14. A method of fabrication of optical element according to 
Claim 13, wherein a mask having partially different light 
transmissivity is used, whereby the intensity of said light 
irradiation onto the\surface of said photo-hardening resin is 
varied . 

15. A method of f afefS5^cation of optical element according to 
Claim 11 or 12, wh<^^ejn a light shielding plate is used so as 
to sequentially change! the region irradiated by said light, 
whereby the amount of skid light irradiation onto is varied. 

16. In a method of fabrication of optical element, wherein 
photo-hardening resin is rormed in a substrate , and wherein light 
is irradiated onto said ph<s> to-hardening resin , thereby hardening 
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said pMoto-hardening resin, a method of fabrication of optical 
elemenl, wherein another optical component is connected to said 
photo-h&rdening resin, and then said photo-hardenxng resin is 
hardeneoHwhereby said optical component is fixed to said 




photo-hardening resin 



17. A method of fabrication of an optical element according 
to any one of Claims 1 to 7 , wherein said channel for optical 
waveguide in said substrate is formed in a integrated manner 
using a mold having protrusion and recess in the surface thereof. 

18. A method of fabrication of an optical element according 
toClaim8or9, wherein the protrusion and recess in said substrate 
of said optical element is formed in a integrated manner using 
a mold having protrusion and recess in the surface thereof. 




- 34 - 



